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APPENDIX F
CATCH cHARACTERISTICS OF VARIOUS
CODEND MESH SIZES IN DEMERSAL
TRAWL CATCHES IN LAKE VICfORIA
By A. J. CORDONE and A. W. KUDHONGANIA
INTRODUCTION:
Codend selectivity - General comments
Most fishing operations are characterised by selectivity. This obscures
some qualitative and quantitative aspects of the composition of the popula.
tion as reflected in the catch. In otter trawls, apart from the question of
avoidance or escapement at the mouth of the net. the most important part
of selection for size of fish is the codend. However, the length of the net,
along with the mesh size, determine ease of water passage and thus affects
the efficiency of the trawl. In addition to mesh size other factors affecting
codend selection include: 0) material from which it is made, (2) weight of
the catch. (3) duration of the haul, and (4) speed. The quantities of fish and
species and length composition of the catch may be altered by any or all
of these features of fishing. An obvious concern of the effect of a possible
change in selectivity of the gear is the corresponding direction and magnitude
of the change in the catch.
Demersal trawling in Lake Victoria
Trawling does not have a long ontolo~y i.n the lake. EAFFRO and the
Lake Victoria Fisheries Research Project initiated a co-operative lakewide
exploratory bottom trawling survey of Lake Victoria in 1968. The immediate
aims of the operatiol's were: to determine the relative abundance and distri-
bution of the major commercial fishes, and to evaluate trawling as a com-
mercial fishing techmque in Lake Victoria. Ultimately. however, the objectives
of this programme are to determine the potential yield of the commercial
~heries. and [0 establish periodil: monitoring pro~rammes for assessing the
stocks.
The lal..ewide. systematic, demersal trawl survey started in September.
1968, and was completed in May. 1970. }\.. comparison of the catch charac-
teristics of various codend mesh sizes used during the general survey is one
of a series of reports describing the results of our findings. Some preliminary
codend comparisons were attempted in 1968 and are described by GEE (1969).
Purpose of the comparison
The purpose in comparing the catch characteristics of the various codend
mesh sizes was to determine effects on the catch rates of Haplochromis species
taken as a group. and on the other, commercially important species ITiiapia
esculcllta, Bagrus docmac, Clarias m()ssul1lbicus. Pro(oplerus aelhiopicus, 5)'110-
donti, victoria,,). We also wanted to determine whkh mesh size provides the
best index of species composotion. abundance and size compositIOn.
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( ; ) T o r e d u c e , t h e i n f l \ I e n c e o f d i e l ( d i u r n a l . n o c t u r n a l ) p e r i o d i c i t y o f
t h e f i s h e s ' o n l y b b t t o m t r a w l h a u l s m a d e l a r g e l y b e t w e e n 0 7 0 0 ~d
1 9 0 0 h o u r s ( w i t h t h e e x c e p t i o n o f o n e c o m p a r i s o n ) h a v e b e e n i n -
c l u d e d i n t h e a n a l y s i s .
( i i ) B e c a u s e t o w i n g s p e e d ' a f f e c t s s p r e a d o f t h e t r a w l , w h i l e d u r a t i o n
a n d s p e e d o f t o w a f f e c t c o d e n d s e l e c t i o n , a l l t h e h a u l s c h o s e n w e r e
t o w e d a t a p p r o x i m a t e f y 3 k n o t s . T h e d u r a t i o n f o r e a c h t o w w a s
6 0 m i n u t e s e x c e p t f o r o n e s e t o f c o m p a r i s o n s .
f ' ' . .
( i i i ) F o r e a c h s e t o f c . m s . f o r c o m p a r i s o n t h e s a m e t r a w l a n d d o o r s
w e r e u s e d , a n d t h e v a r i o u s c o d e n d s w e r e m a d e o f t h e s a m e s y n -
t h e t i c m a t e r i a l ( p o l y p r o p y l e n e ) .
i
A c o m p a r i s o n o f c a t c h r a t e s f o r I t " , 2 ! " a n d 3 " c . m s . u s i n g t h e 7 8 '
a n d 6 5 ' t r a w l s , i s s h o w n i n T a b l e F l . E a c h o f t h e h a u l s w a s m a d e a l o n g
t h e s a m e t r a n s e c t i n S a l i s b u r y C h a n n e l . I t w o u l d a p p e a r t h a t i n g e n e r a l t h e
7 8 ' t r a w l c a t c h e s a r e h i g h e r b y o n e h a l f a g a i n . t h a n t h e 6 5 ' t r a w l c a t c h e s .
H o w e v e r , a s f a r a s c . m . s . c o m p a r i s o n s a r e c o n c e r n e d b o t h n e t s g a v e s i m i l a r
r e s u l t s . F o r H a p / o c h r o m i s t h e I t " c m s . c a t c h e s 8 f o l d a n d 1 0 0 f o l d a s
m u c h a s t h e 2 t " a n d 3 " c . m . s . r e s p e c t i v e l y . H a p l n c h r o m i s c a t c h e s i n t h e 3 "
m e s h w e r e n e g l i b l e . T h e d i f f e r e n c e s i n c a t c h r a t e s a r e d u e t o t h e s i z e s
a s m u c h a s t h e 2 1 " a n d 3 " c . m s . r e s p e c t i v e l y . H a p / o c h r o m i s c a t c h e s i n t h e
3 " m e s h w e r e n e g l i g i b l e . T h e d i l f e r e n c e s i n c a t c h r a t e s a r e d u e t o t h e s i z e s
o f H a p / o c h r o m i s r e t a i n e d b y e a c h m e s h . T h e s i z e v a r i e s d i r e c t l y w i t h t h e
c . m . s . a s i n d i c a t e r l b y m e a n l e n g t h a n d n u m b e r o f f i $ p e r k i l o g r a m .
. ,
F o r o u r p r e s e n t a n a l y s i s t h e f o l l o w i n g a s s u m p t i o n s h a v e b e e n m a d e : ( I )
t h e e f f i c i e n c y o f t \ : l e t r a w l , a p a r t f r o m c o d e n d s e l e c t i v i t y i t s e l f , r e m a i n e d t h e
s a m e , ( 2 ) t h e c a t c h r a t e i s p r o p o r t i o n a l t o t h a t p a r t o f t h e s t o c k v u l n e r a b l e
t o t h e g e a r a t t h e t i m e o f t o w i n g , a n d ( 3 ) t h e s i z e c o m p o s i t i o n o f t h e f i s h
e n t e r i n g t h e m o u t h o f t h e t r a w l i s t h e s a m e a s t h a t i n i t s i m m e d i a t e v i c i n i t y
r e g a r d l e s s o f c . m . s .
R E S U L T S A N D O B S E R V A T J O N S
T h e d e m e r s a l t r a w l i n g o p e r a t i o n s w e r e c a r r i e d o u t w i t h t h e v e s s e l ' I B I S ' .
I t i s 5 6 - f t . l o n g w i t h a 1 6 - f t . b e a m a n d a 7 - f t . d r a u g h t . I t s d i s p l a c e m e n t i s
5 0 t o n s . I t i s p o w e r e d b y a 2 0 0 h . p . d i e s e l e n g i n e a n d a t t a i n s a m a x i m u m
s p e e d o f 9 k n o t s . T w o t r a w l s w e r e u s e d a n d w e r e o f s t a n d a r d d e s i g n w i t h
h e a d r o p e s o f 6 5 a n d 7 8 f e e t . T h e s e w e r e d e s i g n e d b y M a s t e r f i s h e r r n a n , G . S .
l I I u g a s o n a n d a r e d e s c r i b e d b y G E E ( 1 9 6 9 ) . T h e v a i o u s c o d e n d m e s h s i z e s
( h e r e a f t e r r e f e r r e d t o a s c . m . s . ) u s e d w e r e r , q " , 2 1 " a n d 3 " . H o w e v e r , t h e
7 8 - f t . o t t e r t r a w l w i t h e i t h e r I ! " o r 2 1 " c . m . s . w e r e m o r e e x t e n s i v e l y u s e d
t h a n a l t e r n a t i v e c o m b i n a t i o n s .
D a t a h a v e b e e n s e l e c t e d a s " f o l l o w s : -
( i v ) T h e h a u l s f o r c o m p a r i s o n w e r e m a d e a l o n g t h e s a m e t r a n s e c t u s u a l l y
o n s u c c e s s i v e d a y s b u t c o r r e s p o n J i n g t i m e s o f d a y , t h o u g h s o m e -
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It", 2!" and 3" c-rn..\'. using the 78'
Each of the hauls was made along
It would appear that in general the
alf again, than the 65' trawl catches.
are concerned both nets gave similar
n.s. catches 8 fold and 100 fold as
very. Haplochromis catches in the 3"
n catch rates are due to the sizes
ectively. Haplochromis catches In the
:s in catch rates are due to the sizes
h. The size varies directly with the
number of fish per kilogram.
s
spread of the trawl, while duration
Id selection, all the hauls chosen were
:>ts. The duration for each tow was
of compari~ons.
omparison the same trawl and doors
odends were made of the same syn-
made along the same transect usually
ponding times of day, though some-
15 on the same day.
,ing assumptions have been made; (I)
codend selectivity itself, remained the
I to that part of the stock vulnerable
j (3) the size composition of the fish
same as that in its immediate vicinity
liel ~diurnal. nocturnal) periodicity of
hauls made largely between 0700 and
In of one comparison) have been in-
ere carried out with the vessel '/IlIS',
a 7-fl. draught. Its displacement is
iesel engine and attains a maximum
and were of standard design with
re designed by Masterfisherman, G. S.
(1969). The vaious codend mesh sizes
ere f' It", 2}" and 3". However, the
1}" c.m.s, were more extensively used
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T h e e f f e c t o f c . m . s . o n t h e c a t c h r a t e s o f o t h e r s p e c i e s i s n e i t h e r d r a m a t i c
n o r c o n s i s t e n t . W i t h B a g r u s a n d C l a r i a s t h e r e i s a t e n d e n c y f o r h i g h e r
c a t c h e s w i t h l a r g e r c . m . s . , p e r h a p s b e c a u s e e a r l y s a t u r a t i o n o f t h e s m a l l m e s h
c o d e n d s w i t h h a p / o c h r o m i s r e d u c e s t h e v u l n e r a b i l i t y o f t h e l a r g e r s p e c i e s
t o t h e f i s h i n g g e a r . I n g e n e r a l , h o w e v e r , f l u c t u a t i o n s i n c a t c h r a t e s w i t h
c . m . s . m a y b e a s s u m e d e i t h e r f o r t u i t o u s o r d u e t o f a c t o r s e x t r i n s i c t o d i r e c t
' c o d e n d s e l e c t i v i t y .
S i m i l a r compari~ons w e r e m a d e f " r r , I V ' a n d Z t " c . m . s . f o r h a u l s m a d e
i n t h r e e d i f f e r e n t l o c a t i o n s a s s h o w n i n T a b l e F 2 . T h e h a u l s w e r e m a d e w i t h
t h e 7 8 ' t r a w l a n d i n t h e s a m e t r a n s e c t f o r e a c h l o c a t i o n . D a t a f o r s p e c i e s
o t h e r t h a n H a p / o c h r o m i s a g a i n d o n o t d e m o n s t r a c e i t h e r l a r g e o r c o n s i s t e n t
d i f f e r e n c e s o n t h e b a s i s o f c . m . s . F o r H a p l o c h r o m i s , h o w e v e r , i t i s e v i d e n t
t h a t c a t c h r a t e h a s a n i n v e r s e rel'~tionship w i t h c . m s . e x c e p t i n K o m e C h a n n e l .
T a k i n g m e a n l e n g t h a n d t h e n u m b e r p e r k i l o g r a m a s i n d i c e s f o r a v e r a g e
s i z e , i t i s e v i d e n t . ' h a t f i s / ; l : s i z e i s d i r e c t l y r e l a t e d t o c . m . s . , b u t t h i s i s l e s s
a p p a r e n t i n t h e K o m e C h a n n e l c o m p a r i s o n . P e r h a p s a l a r g e p r o p o r t i o n o f
t h e i n d i v i d u a l s i n K o m e C h a n n e l w a s w i t h i n t h e s e l e c t i o n r a n g e f o r e - f e n
t h e l a r g e s t m e s h s i z e ( 2 } . , ) . T h a t , h e 2 t " H a p / o c h r o m i s c a t c h w a s u n ·
e x p e c t e d l y h i g h e r t h a n t h e c a t c h w i t h t h e I r c . m . s . i s e x p l a i n e d b y t h e
e c h o - s o u n d e r t r a c e s w h i c h i n d i c a t e d t h a t d u r i n g t h e 2 t " c m . s . t o w t h e f i s h
w e r e m o r e c o n c e n t r a t e d a t t h e o " t t o m t h a n d u r i n g t h e t w o o t h e r t o w s .
H e n c e , a p a r : f r o m t h e h a b i t a t t y p e t h e t e m p o r a l - s p a t i a l p e r i o d i c i t y o f t h e
f i s h c a n definitel~' m n u e n c e t h e c a t c h . T h i s w a s , h o w e v e r t h e o n l y c a s e i n
w h i c h t h e 2 ! " c a u g h t m o r e f i s h t h a n t h e 1 t " c . m s .
F u r t h e r c q m p a r i s o n s f o r t h e s a m e c . m s . w e r e m a d e i n t h r e e l o c a t i o n s
i n N y a n z a G u i f a s i n d i c a t e d i n T a b l e F l O n e o f t h e c o m p r a i s o n s i n H o m a
B a y w a s a t n i g h t . T h e d l f e c t r e l a t i o n s h i p o f t h e a v e r a g e s i z e o f H a p / o c h r o m i . ;
a n d t h e i n v e r s e r e l a t i o n s h i p o f t h e t o t a l c a t c h w i t h c . m s . h o l d r e g a r d l e s s
o f w h e t h e r t h e c o m p a r i s o n i " m a d e d u r i n g t h e d a y o r n i g h t . A n d t h e s a m e
i n c o n s i s t e n t r e s u l t s f o r s p e c i e s o t h e r , h a n H a p / o c h r o m i s o b t a i n e d ,
T h e o V t ' f a l 1 p i c t u r e f o r c o m r a r i s o n . . b e t w e e n 1 1 " a n d 2 f ' c . m s . a t w i d e l y
s c a t t e r e d a r e a s a r o u n d t h e l a k e . o n I h e o t h e r h a n d , i s s l i g h t l y d i f f e r e n t a s
s h o w n i n T a b l e F 4 . T h e t a b l e , h o w s m e a n c a t c h r a t e s b y d e p t h , d e r i v e d
f r o m a n u m b e r o f p a i r e d c o m p a r i s o n s m a d e a l o n g t h e s a m e t r a n s e c t s i n
d i f f e r e n t p a r t s o f t h e l a k e . T h e m e a n c a t c h r a t e f o r H a p / o c h r o m i s i s a l w a y s
h i g h e r w i t h I t " t h a n w i t h 2 ! , ' c . m . s . F u r t h e r . t h e d i f f e r e n c e i s l l I o r e p r o n o u n c e d
i n s h a l l o w w a t e r s . F o r e x a m p l e , I I I t h e 4 - 9 m z o n e , 7 t i m e s a s m u c h H a p / a -
c h r u m i s i s h a r v e s t e d i n t h e 1 1 " a s i n t h e 2 t " c . m s . , b u t o n l y 2 . 5 t i m e s a s
m u c h i n t h e 3 0 - 3 9 m d e p t h z o n e . T h i s i s a r e f l e c t i o n o f t h e p o s s i b i l i t y t h a t
H a p l o c h r l l l l 1 i s i n s h a l l o w w a t e r s a r e g e n e r a l l y s m a l l e r t h a n t h o s e i n d e e p e r
w a t e r s . F o r g e n e r a o t h e r t b a n H ' l p / o c h r o m i s . t h e m e a n c a t c h r a t e s a r e h i g h e r
w i t h t h e 2 i
n
( " . 1 1 1 , 1 } ' . i n t h e 4 - 9 m d e p t h z o n e . B u t f o r B a g r u s d o c m a c a n d
C l a r i u s m o . u a m b i c u . < ( w h I c h h a v e a w i d e b a t h y m e t r i c d i s t r i b u t i o n ) t h i s t r e n d ,
a l b e i t s l i g h t . i s m a i n t a i n e d t o g r e a t e r d e p t h s . T h e a m o u n t o f H a p l o c h r o m i s
i n t h e c o d e n d a t a g i v e n t i m e t o g e t h e r w i t h t h e a b u n d a n c e o f t h e l a r g e r s p e c i e s
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between 11" and 2t" (·.m.s. at widely
Ie other hand, is slightly different as
mean catch rates by depth, derived
s made along the same transects in
catch rate for Hap/ochromis is always
"ther, the difference is more pronounced
4·9 m zone, 7 times as much Hap/a·
the 2t" c.nu., but only 2.5 times as
is a reflection of the possibility that
merally smaller than those in deeper
'omis, the mean catch rates are higher
h zone. But for Bagrus docmac and
Ie bathymetric distribution) this trend,
lepths. The amount of Hap/ochromis
'ith the abundance of the larger species
re~ults.
r I t" and 2r' c.m.s. for hauls made
Table F2. The hauls were made with
:t for each location. Data for species
demonstrac either large or consistent
Hap/achromis, however, it is evident
ip with c.m.s. except in Kome Channel.
per k.ilogram as indices for average
iCtly related to c.m.s., but this is less
,ri~on. Perhaps a large proportion of
within the selection range for even
Ie 2t" Hap/ochromis catch was un·
I the It" c.m.s. IS explained by the
lit during the 2Y' c.m.s. tow the fish
m than during the two other tows.
he temporal·spatial periodicity of the
This wa~, however the only case in
he It" c.m.s.
es of other species is neither dramatic
ius there is a tendency for higher
fuse early saturation of the small mesh
he vulnerability of the larger species
ever, fluctuations in catch rates with
s or due to factors extrinsic to direct
c.m.s. were made in three locations
~3. One of the compraisons in I-Ioma
p of the average size of Hap/ochromis
,tal catch with c.nu. hold regardless





-r ~ • .I- "1'''2'.7 o.r ..... vIJ."" ,",U.'" ........ ... ..,.V ...JV.V
Clarias mossambic1L<;
"
5.3 9.1 27.7 29.1 47.0 60.8 30.9 59.8 20.0 14.0
Protopterus aethiopicus .. 29.6 32.7 33.3 29.6 3.3 14.8 3.1 2.9
- -
SynodoTllis victoriae .. 0.1 0.0 0.3 0.4 3.5 1.8 4.5 8.7 3.9 3.4
Other species .. .. 0.6 8.3 3.5 3.4 0.5 1.2 2.3 0.1 1.6 0.8
Haplochromis spp.
I
Catch ratio of 1Yo" : 272" .. 7.2 1.0 4.6 1.0 4.9 1.0 2.5 1.0 2.2 1.0
Number per Kilogram 50.5 18.5 71.8 20.8 68.6 31.0 40.2 21.0 48.2 31.0
•
TABLE F3 - Catch rates (kilograms per hour) for three codend mesh sizes fished along the same transect at three different
locations in Nyanza Gulf, Lake Victoria l
Location
Homa Bay Homa Bay2 Northeast off Madundu f_~int
(4-6m) (7-12m) (II-18m)
Codend mesh size l4" IYz" 2Yz" ~" IY," 2\1," ~" IY," 2Y,"
Time of day 1415-1515 0800-0900 0930-1030 0210-0310 2245-2345 0025-0125 0755-0855 1115-1215 0940-1040
HaplocbTomis spp. .. .. 467.0 150.0 22.1 525.0 82.0 5.5 672.0 316.0 71.0
Tilapia esculenta .. .. 19.3 40.0 51.5 2.3 0.7 0.2 3.7
-
2.0
Bagrus docmac .. .. 29.5 11.5 12.0 32.5 28.0 12.0 178.7 136.0 168.0
ClaTias mossambicus ,. 10.0 9.0 15.5 16.5 6.0 6.0 18.0 16.0 23.0
PTotopterus aetbiopicus .. 5.5 Ill.O 14.0 24.0 45.0
-
13.0 14.5 12.0
Synodontis victoTiae 0.2 0.4 0.1 0.2 0.1 0.1 3.2 1.0 2.2
Other species .. .. 0.4 1.5 0.4 2.1 1.5 0.1 3.5 1.3 3.6
Haplocbromis spp.
Catch ratio of ~": IY,": 2Y," . 21.1 6.8 l.0 23.8 14.9 1.0 9.5 4.5 l.0
Mean length (em TL) 7.1 7.8 " 10.5 6.3 6.9 10.1 7.5 8.3 9.4..
Numher per Kilogram
"
185.8 147.1 32.2 238.6 175.2 48.5 152.9 95.1 52.5
I All hauls made with the 78-foot [[awl.






TABLF: F4 - Mean catch rates (kilograms per hour) for two codend mesh sizes fished along the same
transects at various depths and locations in Lake Victoria
4-9m 1O-19rn 20-29m 3D-39m 40-49m
Depth interval (5 hauls) (7 hauls) (5 hauls) (2 hauls) (l haul)
Codend mesh size Ill" 211 " IV." 2\1," ly''' 2\1," lY." 2y''' lY." 2Y."/, 12
Haplocbromls spp. .. .. 279.0 38.5 514.9 111.6 762.4 157.0 662.3 269.8 343.0 155.0
Tllapia esculenta .. .. 72.0 79.9 2.8 2.5 0.9 1.9 - -
- -
Bag:us docrnac .. .. 5.3 9.6 41.1 44.9 42.2 5::\.2 38.S' 43.2 43.0 50.0
ClaTias mossambicus .. 5.3 9.1 27.7 j 29.1 47.0 60.8
1
30.9 59.8 20.0 14.0
Proloplerus aelhiopicus .. 29.0 32.7 33.3 29.6 3.3 14.8 3.1 2.9
-
-
Synodontis victoTlae .. 0.1 0.0 0.3 ' 0.4 3.5 1.8 4.5 8.7 3.9 3.4
Other species .. .. 0.6 8.3 3.5 3.4 0.5 1.2 2.3 0.1 1.6 0.8
Haplochrornis spp.
Catch ratio of IV." ; 2\1," .. 7.2 1.0 4.0 1.0 4.9 1.0 2.5 1.0 2.2 La
Number per Kilogram 50.5 18.5 71.8 20.8 68.6 31.0 40.2 21.0 48.2 31.0
•
TABLE F3 - Catch rates (kilograms per hour) for three codend mesh sizes fished along the same transect at three different
locations in Nyanza Gulf. Lake Victoria l
Homa Bay Homa Bay2 Northeast off Madundu p'ointLocation (4-6m) (7-12m) (iI-18m)
Codend mesh size ~" 1\1," 2%" ~" lYo" 2%" ~II 111," T 2Y, "
Time of day 1415-1515 0800-0900 0930-1030 0210-0310 2245-2345 0025-0125 0755-0855 1115-121510940-1040




S U M M A R Y :
I . C h a n g e s i n c a t c h r a t e s d u e t o c h a n g e s i n c o d e n d m e s h s i z e a r e r e f l e c t e d
m o s t i n H a p / o c h r o m i s c a t c h e s .
2 . T h e q u a n t i t y o f H a p / o c h r o m i s c a u g h t v a r i e s i n v e r s e l y , b u t t h e a v e r a g e
s i z e v a r i e s d i r e c t l y , w i t h c o d e n d m e s h s i z e . P r e v i o u s a n a l y s i s s h o w e d
t h a t H a p / o c h r o m i s a b o v e 4 . 0 , 7 . 0 a n d 8 . 0 c m ( T L ) b e g i n t o s u f f e r
s i g n i f i c a n t f i s h i n g m o r t a l i t y w i t h r , I ± " a n d 2 ± · ' c o d e n d m e s h s i z e s ,
r e s p e c t i v e l y . W h e r e t h e a v e r a g e s i z e o f t h e H a p / o c h r o m i s i s l a r g e
t h e d i f f e r e n c e s a r e r e d u c e d . T h i s i n d i c a t e s t h a t d i f f e r e n c e s i n s p e c i e s
c o m p o s i t i o n g I v e d i f l e r e n c e s I n c a t c h r e s u l t s .
3 . C a t c h r a t e s o f g e n e r a o t h e r t h a n H a p l o c h r o m i s a r e n o t s i g n i f i c a n t l y o r
c o n s i s t e n t l y a f f e c t e d b y c h a n g e s i n c o d e n d m e s h ~ize. A n y d i f f e r e n c e s
i n c a t c h r a t e s m a y b e . a s s u m e d t o a r i s e f r o m f a c t o r s e x t r i n s i c t o d i r e c t
c o d e n d s e l e c t i v i t y ( e . g . . o v e r c r o w d i n g b y a l a r g e H a p l o c h r o m i s c a t c h .
a b u n d a n c e o f t h e gem~ i n q u e s t i o n , e t c . ) .
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